Abstract. Digital Signal Processing (Digital Signal Processing, DSP) is a strong theoretical and practical subject, has widely used in many practical fields. Due to lack of knowledge system, it is difficult for students to apply the theory to practice and apply the theory of knowledge to solve practical engineering problems. So in the teaching of Digital Signal Processing, we must take the theory as the guide, take the practice as the center, strengthen the innovation of the teaching mode, and deal with the relationship between theory teaching and practice teaching. In view of the course, we introduce the Fuzzy Cognitive Diagnosis Framework (FuzzyCDF), propose a new teaching effect assessment method. By collecting the theoretical examination and experimental results of students, using the method of data mining fit out test parameter analysis, combining with FuzzyCDF to get master degree of theoretical knowledge and practice ability, then according to the experimental results, give objective and scientific evaluation and provide good advice to improve the quality of teaching.
Introduction
At present, with the rapid development of computer and large scale integrated circuit technology, Digital Signal Processing theory and method have become an important research content in many fields [1] , and it has been widely used in many fields, such as image processing, digital communication, pattern recognition, automatic control and so on. The Digital Signal Processing course is an important basic course for electrical majors, serves as a connecting link between the basic courses such as advanced mathematics, signal and system and other professional courses such as digital circuit design, it plays an important role in the establishment of the whole curriculum system [2] . However, the theory and practice of this course are very strong; students are generally felt too difficult to learn.
Communication Engineering is a practical professional. In order to cultivate talents with solid theory and professional practice ability, we must strengthen the theory teaching, at the same time, pay attention to the cultivation of practice teaching and innovation ability [3] . In the process of cultivate students, the task of teaching is to enable students to acquire knowledge and skills for problem analysis [4] . Experiment teaching mainly includes two aspects: help students understand and master the theoretical knowledge and methods of design better; complete the design of innovative experiment on the basis of mastering the basic knowledge and technology. So the selection of teaching objectives, teaching methods must consider the students' theoretical knowledge and practical ability. In the teaching process, have a clear teaching object, clear teaching objectives and clear teaching difficulties is important. Digital Signal Processing is a professional basic course of a closely integrated theory and practice [5] . In order to deeply grasp the teaching contents, students should study theory and do experiment simultaneously. Experiment on the computer can not only help students understand and digest the basic theory thoroughly, but also trains students' ability to solve problems independently.
Teaching effect Analysis is an important way of teaching inspection [6] . By carrying out teaching evaluation, we can discover problems in the teaching process and insufficient gap, so as to we can take corresponding measures timely, conduct appropriate control and regulation, discomfort correcting deviation from teaching objectives, promote the continuous improvement of the quality of teaching [7] . At the same time, the obtaining of teaching evaluation data and evaluation results provides a reliable basis for future scientific decision-making of teaching and education. This paper introduces the Fuzzy Cognitive Diagnosis Framework [8] , proposes a new method of teaching effect evaluate. By collecting the theoretical examination and experimental results of students, using the methods of data mining fit out test parameter analysis, combining with FuzzyCDF to get master degree of theoretical knowledge and practice ability, then according to the experimental results, give objective and scientific evaluation and provide good advice to improve the quality of teaching.
The Teaching Effect Analysis Framework
Teaching effect analysis framework from top to bottom can be divided into four parts: the data collection layer; the data modeling layer; the data analysis layer and data presentation layer. In the data collection layer, collecting the students' achievement of theoretical examination and experimental results; at the same time, marking knowledge points related information items (i.e., topic type, knowledge distribution, study ability), education experts have proposed a prior knowledge (Q-matrix) to represent needed skills of each problem [9] . In the data modeling layer, introduce the FuzzyCDF, sampling and analysis the data we've collected for valuable information. We can obtain the stereo and rich information from the test parameters, students attribute and teacher's teaching effect. In the data analysis layer, contrastive analysis will be conducted between theoretical and experimental results. In this section, we will introduce our FuzzyCDF. As shown in Fig. 1 (from top to bottom), our proposed method is a generation process which starts with examinees' latent trait, then determines exminees' skill proficiency, next computes examinees' problem mastery and generates examinees' observable scores on problems by considering slip and guess factors. And we utilize a MCMC [10] sampling algorithm to infer the unobservable parameters of FuzzyCDF. For better illustration, Table  1 shows some math notations. 
Experimental Results and Analysis
FuzzyCDF solves the subjective better, puts the ability of the students into continuous variables between 0~1, compared to the discrete variables, it is easy for people to accept. We use FuzzyCDF to evaluate the teaching effect, by predicting the examination scores, analysis the potential information, give a diagnosis report, propose personalized guidance to guide teachers to improve their teaching.
The Construction of Database.
In this paper, the data we use comes from the Digital Signal Processing course. We collected 90 students' achievement information from three classes in a session of Communication Engineering, including theoretical examination and experimental results. Class one and class two are taught by the same teacher, and class three is another teacher. In order to facilitate the calculation, we normalize the data. Detailed information on questions as follows: Select two questions in the theoretical examination, Finite Impulse Response (FIR) digital filter and Infinite Impulse Response (IIR) digital filter design and related calculation; then select an item in the experimental results, the design and implementation of FIR and IIR filter.
The data respectively from three classes, class1, class2 and class3. Each of the dataset is represented by a score matrix and a given Q-matrix by education experts. Fig. 2 shows the preview of three datasets, where each column stands for a problem and each row represents an examinee, respectively. And color represents numerical size between 0-1. Fig. 2 shows the Q-matrix, where each column stands for a skill and each row represents a problem, respectively.
(a) (b) (c) Figure 2 . The data of class1, class2, class3. Figure 3 . Q-matrix.
Experimental Design.
By using the above FuzzyCDF, experiment on the database introduced in 3.1 section, described as follows: Firstly, utilize the 80% data extract from the database to train FuzzyCDF, get the model parameters we need, and then to predict the results, get the prediction score of the two theoretical questions and an experimental questions from 90 students in 3 classes. Then calculate the Root Mean Square Error (RMSE) between theoretical examination results, experimental results and the corresponding prediction results, as well as the RMSE of experimental results among three classes. The RMSE reflect the gap between the students' theoretical knowledge and the practical ability. Finally, according to the experimental results, put forward the guiding suggestions.
In this experiment, in order to ensure the convergence of Markov chain, we set the minimum number of iterations is 40. Our operating environment of FuzzyCDF model program is CPU core i5 notebook, the operating system is Ubuntu 14.04, the hardware memory is 6GB, and the development software is MATLAB 2014b.
The Examinee Performance Evaluation.
The theoretical aspects and experimental teaching plays an important role in teaching. It is necessary to study the theoretical basis, and to put it into practice, in order to make scientific results. The purpose of this study is to investigate the potential characteristics of students, knowledge structure and their own cognitive characteristics, achieve personalized diagnosis and evaluation, combine with relevant diagnostic results, and put forward the guiding suggestions.
We compared the RMSE between two theoretical examination results, an experimental test results and its corresponding prediction result, and the comparison of RMSE among three classes' experimental results. The RMSE value reflects the gap between the real achievements and the predict achievement. The smaller value reflects the actual result and the prediction result is close, the greater value reflects the actual result and the prediction result is large. Fig. 4 shows the RMSE of different classes and different questions. From the above experimental results, we can obtain that the RMSE value of experimental results is lower than the RMSE value of the theoretical examination when compare the examination results of theory with experimental results. It shows that the difference between the experimental results and its prediction results is larger than the theoretical examination results and its prediction results, which is the students' master degree of practice ability is lower than the master degree of knowledge theory. Then we compare the experimental results of three classes, the results show that the RMSE of class 3 is significantly lower than the previous two classes, that is the students' practical ability of class 3 is superior to the previous two classes. We obtained that the teachers' experimental teaching for class 3 is more targeted to students, and the students grasp the key better.
The reason for the above situation may have the following several aspects: compared to classroom teaching, experimental teaching is less, students do not have enough time to operate; the school laboratory equipment can't meet the teaching requirements; small class teaching is more targeted, the teacher can give more specific guidance when the students less. So in the process of teaching in the future, the teacher should aim at cultivating the students' practical ability and carrying out targeted teaching.
Conclusion
The theoretical aspects and experimental teaching play an important role in teaching. Quality education of college students should not only learn the theoretical basis, but also put it into practice, make scientific results. The experiment requires not only the theoretical basis, but also need some practice ability. According to the above experimental results in learning theory knowledge, the teacher should pay more attention to the cultivation of practice ability. The teacher can add some interesting experiments or more experiments in class consciously, cultivate students' interest in experiment, achieve all-round development. At the same time, teachers should exchange teaching experience frequently, the teaching effect is good teacher to teacher teaching experience transmission, learn the strengths of other teacher and improve their own weaknesses. In the future
